Recent evidence (1, 2) promises to establish even more firmly the older concept that chloride in muscle is predominantly extracellular (3) (4) (5) . On this premise investigators may find further credence in the use of chloride for the study of exchanges of fluid and electrolyte between the extra-and intracellular phases of this tissue. Obviously a method of high accuracy for the determination of tissue chloride is necessary if knowledge concerning body cell composition is to progress. Concern as to the accuracy of present methods arises when one considers the normal values for the chloride content of muscle, as obtained in various laboratories. Perusal of the literature reveals values for normal rat muscle ranging from 3.13 to 6.41 mEq. per 100 grams of fat free, dry solid (6, 7) . Although the homogeneity of the tissue samples and/or the methods of determination may be questioned, the argument remains that as yet no means are at hand for ascertaining whether all the chloride in tissue has been measured (8) .
Apart from the analyses of isolated tissues, investigations by many workers have sought to determine the extracellular volume and electrolytes in the whole animal by measuring the volume of distribution of various substances that either follow the distribution of chloride or do not penetrate cell water. If these data are to be compared with the volume of distribution of an isotope of chloride or bromide in the whole animal (9) , it is important that we know how closely the volume of distribution of C136, C138, or Br predicts the true total body chloride. ' This investigation was supported in part by research grants (H-1638) from the National Heart Institute and (A-306) from the National Institute of Arthritis and Metabolic Diseases of the National Institutes of Health, United States Public Health Service.
The present investigation attempts to throw some light on these questions by comparing in rats the total body chloride, as determined by the distribution of stable bromide, with the actual total chloride as determined by carcass analysis. Because the success of such a study depends in large part on the exact determination of carcass chloride, the accuracy of existing methods for tissue chloride also had to be assessed. The methods investigated were the commonly used open Carius method, employing silver nitratenitric acid digestion, and an alkaline ashing procedure with final determination of chloride titrimetrically, using the Conway microdiffusion technique. The The methods for serum bromide determination and for calculating total chloride have been previously described (10, 11) . For convenience with respect to ashing of the serum for the bromide determination, the following slight modification was introduced. The one-ml. aliquot of serum was placed in a platinum crucible, four drops of 2 N KOH added, and the mixture digested on a water bath for two hours. When the digestion mixture was dry, the crucible was placed in a muffle furnace at 5500 C for one hour. After cooling, the ash was dissolved in 1.2 or 1.5 ml. of 0.3 N H2SO4 and a one-ml. aliquot placed in the outer chamber of the No. 2 porcelain Conway unit for bromide determination (12) . Bromide assays were done in duplicate on each rat. To obtain a blank value for serum bromide, serum was taken from six additional rats which had been on the same diet and had not received bromide. This value, resulting from traces of bromide in the diet, averaged 20 ILgm. of bromide per ml. In rats receiving bromide, the serum bromide concentrations were 160 Agm. per ml. or slightly greater. In the experiments in which saline replaced tap water for drinking, urine was collected after injection of bromide and correction was made for the small amount of bromide excreted prior to exsanguination. In the rats receiving tap water, the amount of bromide excreted during this period was not detectable.
Serum chloride was determined by the method of Van Slyke (13) .
For the determination of carcass chloride, three procedures were used: 1) The open Carius method with digestion by heating on a hot plate; 2) the open Carius method with digestion in a boiling water bath; and 3) alkaline ashing of the carcass with chloride determination by the microdiffusion technique of Conway (12 were covered either with inverted glass thimbles or with funnels. The temperature of the mixture during digestion using the hot plate for heating was 1040 to 1050 C. and, using the water bath, 960 to 970 C. Several drops of hydrogen peroxide were added after digestion had proceeded for a time. At completion of digestion under these conditions, the mixtures were nearly colorless. After cooling the tubes, ferric alum was added and the mixture titrated with 0.02 N NH4CNS in an ice bath. For determination of chloride by the alkaline ashmicrodiffusion method, samples of powdered carcass weighing approximately 150 milligrams were placed in platinum crucibles, 0.5 ml. of 2 N KOH were added, and the mixture digested on a steam bath for two hours. When the digestion mixture was dry, the crucible with cover was placed in a muffle furnace at 5500 C. for one hour. A white ash was obtained and after cooling, 0.3 ml. of 4 N H2SO, were added and the contents of the crucible washed over into a 10-ml. volumetric flask and made to volume with distilled water. Four aliquots, each of 1.0-ml. volume, were placed in the outer chambers of four No. 2 porcelain Conway units 3 and chloride estimated by liberating free chlorine and displacing an equivalent amount of iodine from potassium iodide as described by Conway (12) . Following the two-hour period of microdiffusion, the free iodine liberated was titrated with a microburette containing 0.01 N Na2S20, using starch as the indicator. With each set of determinations, standards, consisting of 1.0 ml. of a 4 mEq. per liter solution of KCI, were run in quadruplicate. For reasons which were not apparent, the titration figure for the standards varied slightly from day to day. By using the titration factors for standards which had been run concurrently, reproducible values were obtained for the unknowns.
For potassium estimation 150 milligrams of carcass sThe following procedure was used in the cleaning of the Conway dishes: The units were first soaked in very dilute oxalic acid solution to remove permanganate stains, washed in running tap water, heated to boiling in a strong solution of a chloride-free detergent, wiped thoroughly with muslin and placed in running tap water. They were then soaked in 0.02 N sulfuric acid, rinsed once in tap water and eight to ten times in distilled water and finally dried in an oven at 1050 C. Careful attention to cleaning was essential for reproducibility of the titrations. the amount of chloride recovered tended to be greater than the amount added. Agreement between expected and found was much better with the alkaline ash-microdiffusion method. 
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In Table V In Figure 2 , carcass chloride, determined by the alkaline ash-microdiffusion method, and total body water, obtained by desiccation, have been plotted against lean body mass (weight minus etherextractable fat). Over the range investigated, both total water and total chloride are linearly related to lean body mass, not only in the rats maintained on tap water but also in those given 0.9 per cent NaCi for drinking. The regression equations expressing the relations between these variables, calculated by the method of least squares, were Clt = 0.0349 LBM + 0.689 (1) and (H2O)t = 0.730 LBM + 3.41 (2) in which Clt is the total chloride in mEq., (H20)t, total water in ml. and LBM, the lean body mass in grams. The standard error of the estimate for the regression of total chloride vs. LBM was ± 0.38 mEq. and for that of total water vs. LBM, ± 2.1 ml.
Since LBM is, by definition, the sum of the fat free, dry solids and total water (FFDS + (H2O)0), the expression LBM -FFDS may be substituted for (H2O)t in equation (2) When carcass chloride determined by the open Carius method with water bath digestion -was plotted vs. lean body mass, the configuration was almost identical to that shown in Figure 2 for the alkaline ash method. The regression, calculated for 22 rats, was also similar to equation (1) /0", is almost identical, while the intercept, 1.76 is lower, probably because smaller rats were used. For the adult rats in the present series, the body water expressed as percentage of lean body mass is 73.8, a value in good agreement with the average value of 73.2 derived by Pace and Rathbun (17) from their own work and that of others on a number of species.
It should be noted that the intercepts in the equations given above indicate that the young rat will have a greater chloride and water content and a somewhat lower potassium content per unit of lean body mass than the adult. Data by Iob and Swanson (19) (27) and human (10, 24) , a three-hour period for equilibration of bromide seems to be sufficient for penetration of the chloride space. Fat is a variable quantity in the body and it is not possible to compare accurately data obtained from one animal with those from another unless the results are expressed in terms of lean body mass or fat free, dry solid. In Table VI Many workers in presenting data on total body electrolyte have followed the principles established by Needham (31) and have plotted total electrolyte on a double logarithmic grid using body weight as a standard of reference (11, 19, 32, 33) . Such plots are of value in that they emphasize the exponential nature of growth. It has been shown that from early life to maturity, chemical growth with respect to chloride and sodium can be expressed by a simple exponential function (11, 32) . When data for total electrolyte (34) are plotted against body weight on an arithmetic grid, considerable scatter is evident whereas in double logarithmic plots the scatter is not conspicuous. It would appear that a large part of such scatter is the result of the variable contribution of body fat to body weight. The present study demonstrates that for chloride and potassium in the rat, a close correlation exists between the body content of these electrolytes and lean body mass. 2) the open Carius method with digestion in a boiling water bath; and 3) an alkaline ash procedure with determination of chloride by the microdiffusion technique of Conway. Of the three methods, the alkaline ash-microdiffusion method gave better agreement with respect to repeated analyses. When chloride was added to fat free, dry carcass, the microdiffusion method demonstrated a more satisfactory recovery. Although the values obtained by the open Carius method with boiling water bath digestion were less reproducible than with the alkaline ash method, the averages of replicate determinations by the two methods were in good agreement. On the other hand, the employment of a hot plate for digestion during the Carius procedure frequently gave values that were significantly low. The heat at which digestion is carried out appears to be an important factor in the accuracy of the open Carius procedure.
The exchangeable chloride has been measured in 45 rats by determination of the volume of distribution of bromide. The same rats were then sacrificed and reduced to a fat-free, dry, fine, homogeneous powder suitable for chloride analysis. It was found that total carcass chloride in rats closely approximates exchangeable chloride. The substitution of isotonic saline for drinking water did not alter exchangeable chloride or carcass chloride to any appreciable extent.
The agreement obtained for total rat chloride by the use of bromide and by two methods of carcass analysis supports the contention that 'all the chloride in the rat has been accurately accounted for.
It has been found that total body chloride, water and potassium exhibit a simple linear relationship to lean body mass. Such relationships should facilitate the investigation of abnormal states of electrolyte balance.
